(19) 




JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number 07327036 A 
(43) Date of publication of application: 12.12.95 



(51) IntCI 



H04L 12/28 
H04M 3/00 
H04Q 3/00 
H04Q 11/04 



(21) Application number: 06121386 

(22) Date of filing: 02.06.94 



(71) Applicant: 

(72) Inventor: 



FUJITSU LTD 

KAKUMA SATORU 
URYU SHIRO 
SAM EJ IMA NORIKO 
MURAYAMA MAS AMI 
FUKUDA NAOKI 



(54) SELF-ROUTING EXCHANGE AND EXCHANGE 
SYSTEM 

(57) Abstract: 

PURPOSE: To facilitate large scale processing without 
the need of wiring change even when an ATM exchange 
module is extended. 

CONSTITUTION: ATM exchanges 50 are configured in 
multi-stage and the exchange module of an intermediate 
stage is configured by an STM exchange module 61 . A 
control section 81 sets the relation of connection 
between incoming lines and outgoing lines in each 
spatial switch in the STM exchange module 61 depending 
on numbers of ATM exchange modules 51a-51m, 
71a-71m in the incoming and outgoing directions in terms 
of software. Thus, incoming liens in total mn-lines from 
the ATM exchange modules 51a-51m are connected to 
mn-lines of outgoing lines set by the control section 
and connected to incoming lines of prescribed ATM 
exchange modules 71a-71m. When the number of ATM 
exchange modules are increased, the control section 
revises the connection relation between the incoming 
lines and outgoing lines in each spatial switch built in 
the STM exchange module 61 depending on the number 



of ATM exchange modules in terms of software 
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(57) [ftft] 

[fflflfc] ATMSfti 5 O *£-fMS®fc|*J*»C L x c^lBJ 

©<£>:£t&-Trv- -- — /W^-S TM^^*v --.-./U6 1 -efil/^ 
fflfflW8 1 i±, Ji!9.*TSlS.a ; T^*T6l'20ATM^ 
A- 5 1a- 5 1m, 7 1 a ~- 7 1 mWi&iCtS 
":. S TMS|fi ; ev ! --^ 6 1 rtcOg-3;RJ|.*-f :•/ 

ilic J; 0 , ATMS^* —/V 51a~51mi9© 
j£ ft" m n 1c A i ± -r ix -rf in ffl ffl SB ~C 13: ^fttmn 
'Z>t&*&\C&jfc£}x^ ItOATMSft*-/*-*? 1 a 
~7 1 noOA£?aCj£TC£tl5> ATMSl^v^-l's: 

tgsa L £• i c , at M?zm-t v - A-o&fciS 1* ; c 




m 

CO 



O 
O 



1 

[«p«F»*o«SH] 

e e ^ — ^ >■ ^ 3! swa is v» -c. s^y^ - a- * 

iiuEia»:£«i*^^ 

V> ^ —A- fcltl B/V- ^ > ^^^^ ^--A£fif;t, 

\B\^^m V- ^ — > g ® O g B/U - ^ > ^ v ; ^ — ;u 
a & ir v §K t c £ Jft f § afc 2 v * ^ ^ — x * W -f 5 - 

t zwm t -r z »** i e*<^ a a -v- ^ > ^j&fto 
a>— ^> '^fctw*, 

^— >■ ^3ttft >' ^ — A <?5 3ft ^rtifnm >-r-5 > 
S»35ftl*i±M (^m) |BcD3£Pflx-< ;'^vV- 

s(rs^ fr a a a— e^>- v ^ — a a i ibfion m 
x, -g-g a ^-^/^^^v^-.^^^o^n-rti 

( n / m) *<5o^jg«- n.^Ai»*Bf^tB^^e«ft 

> -r sn** 3 e«o g a^-^> >^&m 0 

— — f"*ifl>f > \* ^^—^ (UNI) fc^Vi-j:^^ h7- 
t?S—Fm (NN I ) i:Jg^^f^c^Y>-<>^^^ — 

ft-rftottjiS £ n x?i .* n^*S-feyu?«*iJ}'«|-f-5 

- x an i c a f) -r z - 1 * » n t -r * i a * « 2 e « o g a 



(2) SH?7 - 3 2 7 0 3 6 

[«!** 6 ] ffiTEKa^ g S.n/-^> i?* - a, 

ft. ^ft^ftOffi^iOAyj^ftfe^fiir^^^ati- 
10 35»f?S^>. 

a-»«*tc J: 0 ^ttSftfe-feAjfttt-fe/u-^ AtcaCft 

7 ] g a^-^> ;^<B i [HIM *SE-& L XtZ 

-/K^straa^^af-Ktt & ft?t g a^ 

20 - ^ > ^j^^e V- ^. — a t , 

Emm i 9 IhI^^SI^ v ^. -yt- ^ L r All & ft ± -ff# 
K^mLX\^^m^^^-MzAti^^^^it"e^^ 

/^^r^L-CA^^ftfc-tr/u^u— ^Sr-fe^SE^^lft 
L 7t & . x ir ft L X 0^ |q A^r ~f Z t ir 'KL ^ 
30 — i^WWt'i-SSrtlls/^^Ao 

[oooi] 

*a«ft (*») ^s^^ft^ega^-^>^tftf^^ 

[0 0 0 2] 

IttSEoaW] *^a», 7 tf -*ii«^tf-e*<«riii« 

40 9, -icOi: 5 3ti£#« (Broadband) <Z5ffl ft CO tg^i 
U"C N ^f^^^^-^"— K (Asynchronous Transfer Mode 
: ATM) ti*tt5B-ISDN (Broadband- I 
SDN) ^^ftaf^Uffift^ftoo^^o ATM-EiS 

50 



3 

[0 0 0 3] ir-V^O l l K^-f ± o 5 3^>f hco 
HD, 4 8-'<>T MS'T > 7,-*-.?< — v a > T^r — ;U K (W 

f f V^/US-^ (Virtual Channel Identifier : VC 

~P (Virtual Path Identifier : VPI) ^ V >'-;>ffl 

-y'/GFC (Generic Flow Control) ^<>fn— K:* 
Y^PT (Pay load Type)-^^^ 7 — ITiEfflRF-§- 

HEC (Header Error Control) ^pa* a ^ft""C'/ * £ 0 

[0 0 0 4] HI 1 2^ATMEI^t!SPflt SfcfccO 
A T MiMcOWBSIfctft El T* fe 9 . la, 1 b f± A T M&§ Tfc 

4r-EiS-*-S««IH3-a i»J#W*4r|gjS-f-*«*»l 3 b 
W«UB3 aJC*5tt5*ATMS!tW«3c-l-3c 
-n-^Pf ffl-ST" nir.-yf- (CPU) 3 d-1 - 3 d-n^(K^ffl 
3 b >«S*5ftTV'* 3 aas*fg»fei b^r 

ASBriSET UP> ^ir~v(«(tS^, f(IS^, 
-tr-u-^fivC^flL, *5MM^-*K»3-fflvc 1 

(f ^-ir tAT MM 3 *c j£ 9 tB -*% 
[0 0 0 5] ATM-Sfti mmmSfetik) 3c-K0ff 
fSSfl B-S-fc: : -v B"*"ft fcf, sS (f -S-ir A* £ * ft 5 
W"«*ffla:-C'CC pu 3 d - 1 icii£a-f-£ 5 c PUiiS 

K (VPI) ao*nWttgij«« (vc I) £3tSU oi-. 
T\ (f^i3 b riMTNO. 77n hn;H;{Jotft 
0*i»XJftB63c-2^*-fS*#. *B#-§\ VPI, VC 

^fS3c-2i^(gf.iii^}&i^3c-i t mmf^m^n^ \ « 

S^«fc»liasm3ft. ' fi^lft K 3§ ft fffl;&t&t£ 3 c- 1 f)\ 
<b f llffi^^gg £ ft ft. A T M«»13t ( =t ft 
3c-n*^0,'<^at^4ia| A xMlct&g|3c-2, 3 c-3, ■•• 
»*t*7E.*ft<5o 3 c-ni-±*lf *B*" 

-§\ ±&ATM^»M3 C-30VC I *-&tf&iwct]l«*r 

-C*ft«, B-SMH3 b fiiffilS^4^*5lfS^IX^3 
c-iKii&u -HX«mr±38B**i aic0r$r>v 
c 1 iH^t^ 

[0 0 0 6] .'U±OS-ATMSlfttS3c-1^3c-nij:^ 
-*SiC, ±f£ATM&t!4f£i0 VC nc*teSi£-C, (L) 

-^>-^»#XJ±^^W«i:V^5)i, (2) tti.^-r^ir 



(3) WH?7 - 3 2 7 0 3 6 

4 

/vfdf+aD+SSffc^VC I, VPI SrrtK^.'U— 

ft-IS-tr.virSv ^cafeSLfco-Cii-»#l«4:»B+So L 

— ? y Z f+ T ir A- * ±/S U Kir A 1: A T M*fi 3 f c i£ 
'0 m-T, 3 c-l - 3 c-nf±±(2^ifiM«^ 6 

/ucovp I/VC I *fttt]£x.5i:*^^^ffif«fcS^ 

fc^^4r^L-C»««*««3c-n^iya^5o *B« 
^tfL« 3 c-nfiA— ^y-jr?— -??v^m& L X.Afl $ ft 
fcir-'U^-f+Ao^ftrv^ VC I ^^(f«^!c r S|o a*Cfc 
VC I fcf+tt3E;tfcgL bdsSSiKSftTV^ 

[0 0 0 7 ] a i±-fc/U*raZfc*»»* 

20 1 b^iS 5 ?, *«»*ttSfSU7t-fe:^^*ftSf»*tt 

5 4»-& V h Z as , S^-AT M^&fUffl .& r^|» 

fig AT M^t&«^ PfS -CUV ^Crf"^ 5 V C' 

i fa^^x.^r 9 , 1 ooiHiatc^aowcjti:. 
m^nm^ft^o ATM^xttcift^, im, .t"- 

£ -r i ^ -c # e fc 56 1 fs^. , l ^ 

30 W^ffiitt^iaW^IIIHdS^jli/^O , 150Mbps »M 
6 0 0 M bps oSiBfiSo-r— ^-ESSa 3 "Tfifei: 

a, «f»»*i bicwuia^c^oa^fews**. 

U -ft^i '0 »«0B*ft»3c-n4:»B»* 1 b P*1oD[hJ 
' -f£ a fafrZm&, *BWX*IS3c-ni±j|feft/^UNir./u*: 

[0 0 0 8] Hi 3f±^S ATMSftR-a'^ 7r y 
> ^« * * K W -f 5 ?fc *>0 g B - ^ > -/A TMSiftfll 

Ut»J-Wffif«f+J!lP^.= iy hC I AUi, Wlffl^CP 

u mmmm cpR^Lt^^, :<oatm« 




5 

^.Y i'^va-^S RMu-S RMi3<b, ffflSSfi 
— ^> ^f^ey^-^S RM 21 -S RM M t, 

RM 33 ^i^, ^an^ (ii3t'ii3ay>^) » 

^i:^ot^^ a Lxx^L 33 f±— fty ^-^^ Mu-iM 33 
it—fcV >?X~foZ>z AM^v^-A'SRMu-S.R 
Mi3<3?Ay7»f±W*ff«-f+J!inigBC I AU^ltAi 

(A-'^^^-Y) # 1 9^»s*$ii % m^aji^p^ 

.•N^r>^^) # 1 9 >^^^TV^ 0 

[0 0 0 9] filfflW«f+/m^-- s' H C I AUft 3-A^J 

ADEBAC 1 — AC 9&W;t, frMSfgAC 1 - AC 

9 \ ±*f Eg -f 3 A!ft/> - 6 A .^7 * fc ir ,t- — ^ > :V 

tisvc 1 ^f^it#xrS*^Y s sw 20 

-f>'^ ; v^vc I) rMiCIJl^tt'k^A^e 

VC I) f±±ffiATM^|ftrSlfiOVC I KMfc^ltX-'l— 
^> '-^7^— 7 1 ".-v^#*3Atr a ,v-f> : r^.v/RH <m 
1 4) v±3O00.V— =^>:rtf^RH 1 -RH3^WL-C^o 

^A.tr©^v v ^-/uoodi^^#^^.^ U /V-^>'^tf 

' u -so tB f] S # # * ^ L . > u — ^ > ^ tf « R H 3 i t m » # 

[0 0 10] Wl^gfcot, t^3iJ:ttATMX» 
l**^L-C3f^:0Ai»icA.^ J£A*ic»*g* 
iX7tM-/lBlHlKAC 1 -AC 9 te. /U— — 7* X 

0 A.7jir/UK:ttAn.*ft-cv ^ vc I KfS C fcSJ-iWlf* 

(•U~^> r r— 5/ yRH -t VC I ) ^Wc^ttit; -r- L 

T\ ir,^^^/u~ ^>'^— :y y«rf+*Di-5i.*frc. JSir 
•M'VC I *ffi&iti^fc VC I -Cf+frt#X-TS--t:^-r s' 

AC 1 -AC 9/^6m^7$^5»«-507^— h-W-C 
&5o S-^^y^- 'US RMiji±ZoO/U— >^—^ 
/RH i *fflv >Tir .v^ ^^ V > ? ^ -t^^m^th 

[001 i] i 1 5 a > r/^Y f f ^ y 

BEST AVAILABLE 




(4) «fM¥7 -3 2 7 0 3 6 

6 

I F O (First-In First-Out) ^ ^ IK SEL 
x-SE L 3 ^irU^^. AOM^AOMaliifWfff 
HF I FOt'l)5c 'frPIWlFf'VSF I FO (AOMx 
-AOM3) l$^H } rtlfflmmn7*=i-' K0BDE Cx- 
DEC 3 om*3BtCg!Sg$ix. 5 3OC0.'^^r 

10 >^ey FMu-FM l3) FM 21 -FM 23 , FM 31 — FM 
33 tc-fr^sa*i-SWi**EtiL, *fJ£-f Si? S 
E Lx-SE L 3 *WWbT1r.'U"SI?t5llRrC3 00.'<5/7T 
>^Il^6-ir^4rgE*adLTaijS# 1-S 3 [ci£ffi-f- 

[0012] A^ffis 1 — * 3KA£-Ei£,W«tf:@ 1 4 
^t^^^HrfU**), JjWJBKl i(i=l- 

3) ^ ~ ooii-^^'a * ^ * mmmmzbhtt Lxr^- k 

0!BDECi(i=l-3) Ki£5 0 »J»««^A*affl^ 
2 % UJMffl^-f > '/^s/ ^RH 3 if LT^5^ 

■fftttuugg i it±aK^eyu— ^>*^^ j/^vf^. 

>'»SRH 1 — RH 3 ififetK Ltr = — K0^DECi 
tcA^-fS., 

[0 0 13] 7*3— K0KDE Ci^A^f^tlfoV— 
> ^^ /RH i A5m.*5»* j ( j = 1 - 3 ) 
co T- feixtf , S ifd i 9 r'^yv v $ f DMi 

A.tfS^ 1 i9A*L7t«a^Six$^— t^>' 

KEIBD E C ilif^f 7" t DMi*ftf^ LtA* 
l^feC0fl|«l*FM 2 xlCA*-*-S 0 iltUfffflF 
IFO (AOMi) laiMSfn-KIHBDECx- 

^ ^eii FMix— FMi 3 ^ir^^PJ^-r^fii^^fSti-f 
£0 -PJ*.tf, t;l/^;/7r.^'JFMi^FM 12 ^F 
Mx3-FMx^- * • <D«ff-?H*"f- *t«, SJ«W«=* 
IF I FO (AOMx) tC^l — 2-^3 — 2— • • • (D 

40 £ 0 Ld»-5», a«W¥flF I FO (AOMi) H# 
fct-f ^iru^^ S E LiSrSJ«LTir/Vii]5fe|l|StC3oo 
FMii- FMia^^ir/U^SE^mLTtti 

^^ifci^ai-t-^o 

[0 0 14] zcoi: 3 F I FO^^V FMijtClSft 

y FMix — FMi 3 ^6-fe^4rBB*ilii-fc*-fr/<5/ > 
^E-W FMix-FMiaJCiS^-SeO-feryU^jffBL., ^^7r 
>< Jr-y < 7 n - L T ir $ n 5 ^ 

copy 



(5) 
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< Ell ei^B^fy^^^^ya--^ 

mmn^mxh 9 . m*co.A.^ y > ^ > m*oai./j v >■ 

-J JliZ '^'77.^!) FMu-FMnini/Mio 

[0015] 

immtimik^X'J fc-fSBRJH] W_t^i:3tw, ATM 
F^covc l/vp I Wit'^'i' ^ f >'/rfTr>^^^ 

~Cfe3 3 ^^5ATM$ti (NAN^j'f) 

t LXn nO^>^-^^^gS^i-5.*rf£ ($2 0 
life) ^e»ft5 fl 0 1 7ii3B^nXn^ATM^ 
^SWil-SWi3(i=l-m) 3rm5lJ3£5IHc&W\ ± 
(t»}:mn XmnOATM^ s> U*c 

ra= 8 i It 8 n "-< 8 nOATM^ ^ 
"t*£ > K^T Si*, 2 4n 2 ^^^ 0 — Ml 

?i^o i" S*2c£;frffifc: £*U£ % §H tf^jfeUUfc 

,[00 16] L^i;g2^.*St'u, -S-aOATM^ 

^mlS^ATM^Y s'7 1 tcAA-t"5 £ 3 J-g^L^t^ 

(Synchronous Transfer Mode : |nl W&i^^ — K)fl»£>A 
TMaiC^^Aht, £?£0S-£igiCATM;ifl£!9 STM 

[0 0 17] J£(±/)^.*:i0^OSlG|^jt ^C^ISt' 
fc o t b '14-^ A TiMSftS fSftt 5 i t'fe «)o 

m^zmrcti ATM^n^tt^ * t x 

[0018] 
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30 



40 



50 



^■Vi— AO 6 1*|jfi;t, SSfcS TMXtft^^- — 'VC^gr 
WLJkrJ'&mctetf y ^ -,v >Lt ATMjft^ 

v ; ^— /V (gfi^- ^> '^iSfk^V'^ — /U) 5 1a — 5 
1 m ; 7 1 a - 7 1 mtfii, L^L* STM^v- 



^SWa«8 1 *W;tfc A T MStfft »fc £ 9 $ tl 
5o X, ±E»3 0BW»i, STM»ia>&A77£ft3tS 

add^r-M^ATM^tft^e^^.— /V7 1 a -7 lm^L 
'CATM^ici^^mf-'iryufb^v^— /V9 1 <k, @f^<o 
ATM^^y^-^5 1 a— 5 lmWWI^STM 
^j^v^— A- 6 1 l^Tl TA^*^7t1r /u:7 u — jU^ 

[0 0 19] 

[flsffl] sico*w^4ov^-c. sj-wsbs ifis»a&^ 

itHi»io»ai»«*y7 h *atmS» 

^v^->5 1 a— 5 1 m £ 9 At) * tlfc&Mmn^D 

gr^ATM5^y^-^7 1 a -7 
1 n(0Ai»i:^5, tS^WtRrj^Wt^ATM^m^rJ^ — 

C^jgtm' tCCt i;t»l#W 8 1 ti, S TM^^^^-^ 
6 lF^^&^^^^^-^Vt^A^>ai^O^^ 
#.*v^ hWi-ciSJE^o «±^>J:5lc, ATMSd^e 

tft^e- y a. — ^ * ti» L T t E»#^. ^ fir 5 *i * < . 

/V ^ S TM^i^ V^ — ^xm^. L X^^fz.^)^ A^, 

&i&mz& < l t Ltt ^ ^ £ 

[0020] S^, S2<o«Wlc*5v»-c, -ir/uft^ev^ 
Wri£yi--^y yrj^tvyv— ACMLttFI 

— 1 &;frU-Cffl#«|fiOATM£ 
t&^v^-yU7 1 a -7 1 miCA^LfATM^^^9 
tB-fo X. ^-ir^jt^v^— /V9 2 ^gftiOATM^JI 
yU5 1 a —5 1 mi 9 S TM&l&^S^— 6 
1 *^hL-CA*S*ifcir^7i^— ASrir/'USEtci^^d- — 

±5lcfB A STM»6ATM«^Ant, 

V ^^.iSfCATM^i 9 S TM^tr^9 AiX"C-cn-r*tt0 



BEST AVAILABLE COPY 
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[0 0 2 1] 

immm] 

(a) .*«WOSl<D*t 
(a-1) £*©t»/fc 

a t M&tft m^s ^mm f- - ^ l -c &h -c * 

o * ^ 5/ >- ^«f|5 t± J; 9 Si$ T'» f£ * 5 ^ISL 
a,XW — J- (Cell Loss Rate) ? 



^-/Ua^t</i5S, t^oT. STM 

(Synchronous Transfer Mode) 0-X-Y 2' ;> ^ 

^ > ^apoo *: * $ i± ^ . y =f- > r % ff o ff m'^ f£# L ^ 

WJScOXJ&^v^ — A •*riBii£cD S TM5K^v^-^ £ 

La>L, -X.H±*tt> ^-MC^SL 
"CAT M^t&RgcO ff agOfl) ffl Si** mi £> £~ > # T? * 

So 

[0 0 2 2] ^2^±f£^^^%ittfc^^t-^SA 

7tATMX»Bi*CfeSo 5 1 a — 5 1 mfiUN I / N.N 
I (USER NETWORK INTERFACE/ NETWORK NODE INTERFAC 
E) £ ^ A^^furc-tr v^xY i'f>''/t§giai(± 

^WL-CV>-5o ATM5^e>^- /U-iCjoU -<-C, ntt62 
2Mbps»jST* 1 6Mit^ 6 liH2SI (4>Pfl) ■ 
^STMj^v^-^ ^) "C'fe 

KfSi* 1 SattS > ATM5D4* v^-A-Sc^g^L 

ATMj^v^-;^- 1 6 m*£&Vi< Zmf&X'h V SO 
NETSTS-12S:S*lC.x>if v fzsf&ft? s' ^Xh 
5 a SONET ( Synchronous Optical Network) tiKiST*—.* 

X&'V , s TM5|fe--ey^-.'t 6 l fcioi/-»"Cf±-ir^1#ia 

£±ri>LT^>':*T->>' a > (Pointer Action) "CW 

^*T?il2T'&>£; 7 1 a^7 lmiinX.^ n ffl.tr^HWt 
iff* f 3 S I ( T 9 vOma^ A TM^ ft* v 



/NN I tCiSm-f^o 8 1 (iSTM$^y^.-/U6 1 

rtsosm^'f ^^*y ^ hWic»}WLrAataij»<Dft 

[0 0 2 3] (a-2) ATM-JR^^a- /V 
@3i±±9, T9.*^^ATM^^v^-/UC0lig^cIll 
•Cfe^o 52-l-52-4^^Y>Y >^ ^-.X (LI) t? 
fe9 % (D±5*"rSl^B8LTtt, UNI/NNIICfSCt 
ifS-S-i <9 ATMir/u^^BSL -cm.tf L , ©T9 
10 ^ftKHLTteATMir/USrUN I./NN I fciPElI/t:? 
^-i-ff -^^^^L-CiS^ m-fc UNI/NNIilT 
SONET STS-12C (6'22Mbps) „ SONET STS-3C( 156Mbps). SONET 
STS-K5. 1Mbps). DS3 (45Mbps), DS1 ( 1 . 5Mbps ) ^ & 81.8: 

T STS-3C(156Mbps) cOUN I / NN J aS&S«c£*t"C^5 
t^it^o 5 3.tt-l!fe^fi5>«fiJJ (MPX/DMP 
X) ±<9^iC||L-C^4oOTY>^>'^7 ^ 

j:— .XL I A*feA.^F*^fcSTS-3C(156Mbps)^ATMir 
.'U S: #£-ft L T STS- 12C (622Mbps )OAT Mir /U iSttC LT 
20 £t}?7U T9*l^tCjiSTS-12C(622Mbps)OATMiryWSE 
^ 4 L r STS-3C ( 156Mbps) ^Lt^-O'-Y >'3 ? 7x 
-^L I fCA^t^o 5 4 tiUft^fiSfP (MPX) T'fe 
0 , 4 0(D- *4>g|^figT>/iJ^A.tf ^ iX7tSTS-12C (622M 
b ps ) Tj A T Mir/U ^11 (t L "CSTS-48C ( 2. 4Gbps )cOAT 

[0 0 2 4] 55fi4 A.^7, 4 ffl.^O± ^» ^[&)OATM 
^ Y ;/ ^-Ifp-efc ^ , STS-48C(2. 4Gbps) O A TMiT/U-Sc^ 
&ATMir;W;Wl^ frX\<^Z ^~^> <?mm^^^ 
-CATMiryu-ar^f^Offll^^^^ i/^>'^^ 5 
30 6te2&55fit8B (DMPX) -Cfe!P. STS-48C(2. 4Gbps) 
O A T Mir/biSc £r 4 L "CSTS-12C (622Mbps) <D A T M 
ir/l/SEJc-t-S 5 7 tttff !9 ig U SB5 (LLP) T'fe 

9 . ATMlr ^ S^: f|SO S TM^IS^ v' - - A/M j£ : . ^ 

ftL^^/j^^ATM^^IiO^JC^, ir^M^W 
9 ig L TT <9 ATMSft^^a-XCA* I , S 

TMSftt^-yV6 1 ^-7?ffi^^^^^cDATM^ta 
40 fH^O^t-ii, t/HStgi^ S j&^v 

[0 0 2 5] 7 2te~&#fifL&5T-fc S TM^r 
V'^— ^6 1 J: 9 8f 9 jgL§I5^^L-CA^^n7 u c4 0CO 
STS-12C(622Mbps)COATMir/U^^#fi^L, STS-48C 
(2. 4Gbps)o-0 ATMir^SlCLTm^i-e fccO. 7 3te 
4AA, 4 tB^OT 9*IrI^AT\W s^WT'fe "9. 
STS-48C(2. 4Cbps)COATMiryuatC0*ATM-ir^tCf+JB 
■SnTV>5/u — ^^^WflllcificJv^TATM-tr/uSrBff^ 
OtB^^^^ j/fym t>0. -7 4ii2ft»fl|jaJ (D 
50 MPX) -Cfe9, STS-48C(2. 4Gbps)0 ATMir/Ujffig: 4 
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»it£ U X STS- 12C (622Mbps ) Cj A T M 'V SfEK + 4 t <Z> X 
r*K ATM&tWSIcO l»B (±!9*r6l) GO* AT 
1 a -5 lmft 0)7Y>W > ^ 

1 — (LI) 52-l-52-4^±0.^[p]8SSp^.i;, (2)— 

X, ATM$ft»0 3ai (T9.#fS]) <D&A 
TM5fl^^ev-— .^7 1 a— 7 1 mii, ©W9igLSB5 

fiO^Y v*f->'#%7 3 ®-*5>«8p7 4 > s 

- 1 -52-40 T 9 .*TiSilHlKfifP» 1 £ 9 Bt/S Sntv - 3 3 

[0 0 2 6] (a-3) y-f 7i- ^ffi (LI) 

Ej'4i±7-T v -rv .^^^— ^L I <?>1*/£e3T-fe9 , ±9 

.tr r*i > T *> *-rft o 2 oom^i^tv^, ± 'o Xfa \z 

5 2 a liS ONE T (Synchronous Optical Net 
work 5 2bii:ATM&S, 5 2ciiUPC 

(Usage Parameter Control )fli*Cfe'0, T 5 .^TfpJrCjo 
" l ~C, 5 2 d ji»A»J(Wan. 5 2 e itATM^SSSR (A 
TM7.t-;>'/ai , 5 2 f iiSONE TSWBSP (S 
ONET7,t-^>'7ST)) T*fe5 0 SONET«§P5 

2 a UN I/NN I fCEfc C fc 7 U — Afg-GK {FJ;o£ 
SONET STS-3C ( 1 56Mbps) ■£> — ^ y Y ^1^-5 7 
-Mf /) ir— K(ir ; * v-3 > ,-<^,v k, 

K)*fi'ir*-t-S t^-C&Stf GUSttSONET S 
TS-3C ( 156Mbps) O 37 U — 2* j, bOfft^EJ-Cfe 

9, 1 7 1—^9 '< 2 7 0^>f N-Cifit^JlO^, Sr 
1?J0 9 9 '<-f h^ir 3 > .'<^j/ K (Sect ion 0 
verhead) SOH, H£ .-<^s/ K(Path Overhe 

ad)POH^rj^D-K (payload) P L^Cfe^o ir^ 
v-a .-<^5/ KSOHft i*<£>fl:§B*.*fc> 

il^om^-^^^ s> * S ' N? — ^£fi^P 

-t-^fc^^W**) . (3>^-X^- -'^i' KPOHcO&B 
Z-^i-tf^f > /<^s' KP 
OH^art-Cc^aiv K • — • ^> K^£ilttS1r©J 
^Ya - KP Ll±150MbpsnOW«S:ATMir 

[0 0 2 7 J E3 6fr±SONET STS-3C ( 156Mbps) <D 7 U — J* 
4r#filk;L"C*fiS$4x/t:SONET STS-12C (622Mbps) 0 :7 
U — Xv^i- — hSiWEI"Cife 0 , 9 x 9 x 4^<Y SO 

^^KPOHi, 9=2G0 - ' 4 .■•<-< h a — KP 

L (VC-4^>ft) ^«/£*ih/C^£o ATM»» 
ST>5 2 b f± ATMt.n,0^ y -/ictift 5 H E C (Head 
er Error Control) V ^X^&n2c$ii:ffiBH-?Z> t * 
ic, VP I of+*t#*.4rfTU\ £rc, HEC4:fiiJ|*L# 
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Si*1-^o »*IWW«5 2 dttiiig + 5ATM-fe/U»* 
tfftU-CRA^— *4:mi«-t-5, .ATM« (ATM 

^>'^ffi) 5 2 e iiA^S^fcATMir^i 
-^>'^W«*MI*L, fboTHEC^LTffA 
-f^o SONETS (SONET7t-5V/») 

5 2 f f±A^o^fcSTS-12oOir/ua^ia5^^-fSONET 
STS-3C^.i 7 -y b <b 7 U — L "CUNI/NNItCj^ 

10 m-f^o 

[0 0 2 8] (a-4) S TM^^v^-zU 
STM^v^-.^ent ATMCTNI, NN I 
a2ftSfj$ffiSTM-12f:a£L-CV>-S7Si3t), STM-12^S.-*:fC 

19, 6 1 \±S TMJi^y-- 6 2a-6 2mlt? 
U>'>7x- ^Sli. 6 3fi^W^>r S/^SfB, 64a- 

6 4m^S2 — 8 1 tiSJffltt-C&So 
^I^Y i^gP6 3^4ot/>T, IN1-I NmnttA^33S 

O U T I - O U Tmnfi^Sf T'fe 6 3 MMBS I 
20 i-L ^aW-WSr-fT^ SPfl^>T ^fgP6 3 OA 

Pfl^-T 5/^85 6 3 OA* * Uii»oSwt*-BI5#^e^-r 
; yf->'hD-;^8 1 b^^Lti/^o IH^7 
3i — ^8|5 6 2 a— 6 2mt±^tl-rtbJ:9^|eaOATM^ 
^v^-AS 1 a - 5 lm (@2#BH) tC*tfE.LT» 
ltt>ttrv^ Q IlO/fy^7x-^ffi62a-'62m 
u\ ATMS^v^-A 5 1 a— 5 1 in^^A^J^ti. 
fc"STS-12C(Oir/vSElc^— .-^i/ K*f+JOL-CSONET STS 
30 -12COI7.:*-— Y^^-^7V — A^^jSSL^ ^ 
^^SP6 3 iCtB^7-f-5c S2>f^7* 
— 4 a - 6 4mfj:Wf^T?)^©ATM^ 
^>^-/W 1 a - 7 lm (S2#f) L-CK^ 
*bll, ^PpI^Y ^^ST>6 3 /-3^6ai>^^tt7hS0NET STS-12 
CO^u— 9^-— ..'^3/ K^r3'J(^L -CSTS-l2CcD-tr/u 

" [0 0 2 9] £BIJ*-f ;y^SP6 3tt, Ji9*IpI&S^^± 
T 9 ^ O A T M#£* v ; * -vUgCm ^ L fc-Sr^S 
W\*4 ;/^^-— >6 3 a - 6 3 m^rti^O W 
40 l^f^MT^(S]r:^it6il^nXn^AT 
MKR* >• ^ — /ucojft Sr-r ^4xm t + S i # , SW ^ 
i'?-ffi6 3 ilmfi©^^^ yfti? a -/V6 3a- 

, *ffiM-^-r ^f^v^-'V6 3 a -6 3 nikUSjgi 

Snt^5 a rSj> IIIR^^, ATM2^^s-.'KZ)* 
I9:^%lSLT, ^s'f*^ -vv$cm H(^o A 

TMj^va-A-tmi^^t/^ rlt, f ATM 
50 :W s'^»6 3 iOA^Sr INu-I N^fit^TMi 
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<Tj^m^4 /U6 3 a -6 3MiC«jffi$jfc, 

* t oi^fcEMSfrr^So 

[0 0 3 0] ^fl-XY s/ ^v^- /W±6 3a-63m 

£o fM;tft\ frATMX^Vi-^S 1 a -5 1 mO 
n (Bc?5 tUlft (lH>^7x-.x62a-62mOni 

lO^^^f 3 ai±, ^ATMSft^ 

^^-^5 1 a — 5 1 m^^ib^-rH-rtb (n/m) (@c£> 
•SlffiOASfc (Sgffti*) *S2^>-?7i^6 4 
a ;/r L*CT9 #[*J ;^ A T M Xtfe^e v ; ^ —A 71a ''SO. A 
iSi--SSg^5o m 2 f i cog P P 1 ^ ^ ^ f y ^ 6 3 
b ft, fH^liC&ATM^^^-v^— /U5 la-5 1 
fcO-rJL^rti (n/m) |B<£^2 ifi£>Alft d&ffn:*;) 
£lg2-r > ' 37 .*g|5 6 4 b Jr-jMtT^lfilOAT 

M5^v^-.^7 1 boOA^^g^-f^, WTIelfll 

TM-XK^v^-.'US 1 a —5 lm/^6^rllrii, ( n 

— -*g|5 6 4m^LtT^(^I^ATM5t& : ey^-/V 
<y> 7 1 mOAiSfCgatSo 

[0 0 3 1 ] I8}im=2. n = 8^^Cjcft££P*1 

K A^r u r */ ' 3 a* , tu = 8 * r^!3:r £ 5 i -o icffiffl 

i/ v : ~ — V 6 3ait AT Mjft^v - — .-V 5 1 
a, 5 1 b <Dttifafr*bAfi£ft£&l&n J ciri J ?irLn/' 
|~" m(@ (=4(B) Oir/Vfit*: x ATMS^v^-^T 1 

a £ ? tzm^&m (£Jft#S8) LtV^ a 

C"") X. S2SI TjQffl*^ ^^^-^6 3 b ft, AT 
^} M^v^-zL'Sla, 5 _ 1 b^6A^.^n5l2|I 
~0 O-r^^rn-n /m (=4) ffloO-fe'USE*. ATM5^^ 
v-->7 1 b (C A We J: 3 KH^jKa* (^»#RB) 
ltv^ 3 l^o-C, ATM5^y^-^5 la, 5 1 
b ^fiSvT>A^n^ooOATMirA'ti:,' sgATMir/i-^ft 

^Pfl^^r yf*^a-^6 3 a, 6 3 biaw^ri 

'^r£, oi/-«r\ SSEHEBB-^-Y s'^S^— /vicgjgE**b 
^ATMS^v^-A : 7 1a, 71b r^-Y 5/ ^> 7 

l- r tt*<© ttj»* > e> asm -c s * , 

[0 0 3 2] 0 9r±m=4tcll«KL?t*»-&-efe.9, *ES 

^e> ; a-yV6 3 a ft, ATMj^v ; a-/l-5 1 a — 5 
1 &h±<hXfl$Ktz.W> 1 ftLO-r^-rton./ni (=2) IB 

cD-tr^nK*, TlWoATM$jfi : ey^-^7 i a ic 
Atj-tZi: ?f-Ai». tHSftl-HSSSwK <jfii»i£HS) U 
V*£> a X, ^2#@ cOfflUJ^-Y ;/^v ; ^— ,V 6 3 b 
ft, ATM^v ; a-^5 1 a —5 1 dn^b.AtJ^H 
fzm 2 mn-rrix-TfiVn /iii (=2) (@'/>tr/uS&£, TO 
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#fiOATM;£»*i^— ;U7 1 btCA^-f^ ipicA 
SSL m^^@$S^ (£*£#$?) ltv*^ 0 |3SIO 
Sffl*^ i'f*ya-^6 3 eft, ATM$ftey*a- 
'U 5 1 a— 5 1 d^feA^*iXfcS3*a.O^|T,-r4Xn/' 
m (=2) fla^iryutfc^ T^ficOATMj^v^ 
-yU-7 1 c^f5i: SfcAlSL tt&£B££»£ (jft 
j»#H8) Lr^£ 0 SUSSO^P^Y y^v^— /u 
6 3 dft, ATM^y^-^5 1 a - 5 1 d^6A 
^S^fe»4|acD^^-riln/m (=2) (B^iTA-flfc 
10 ^r, TltS^ATM^^v^-^? 1 dlcAJl^tZ 
Jzsi-AiR, aii»*liSSjgc <.&R#!H) lt'/^o ft 
oT, ATM5^y^- ,'U5 1 a - 5 1 dC0ffi*tf>A 
aft^fccoATMir/uft, KATMir/wicH-JD-fS/u— ^* 

^ v ; ^— ./l^ 6 3a-63 d f~A^-f3 _ >/3*r* , OV> 

r\ Bsaw^>r ^f^ya-/wc»g.^^tATM^ 

^v^-yW 1 a -7 1 d VXJ y ^> L r 6E:«fi0tH 

[0 0 3 3] (a-5) 

ME^ATMj^y^- ^/^f^^^ J: p fC, ST 

t&^- v^— A- 6 1 ©SBSJ^-f y?-aJ6 3 tC^Pfl^-Y ^ 7=- 
-e> ; ^— ,v*M(HSa:itSa -rtr, MiOATMXft* 
v : ^-/V/)^On.-*:^ta^ (JgthMn:*:) dS^jgfe^tlS 

-/^-^v ? ^— yU6 3 a — 6 3 MiC^^KH L X *3 < 0 

^^TunlB'.Offi^lr^^-Y -^6 3 0Om^S^^^ 
30 £>K*£Lr£Ko 

[0 0 3 4] ^^ytfflfrC4BV^r, jll^Ona (^M) (@ 
^± 59 J-fp] ATM^ft^ v ; a-,V 5 la-5 lmOn* 
OtB^iH>'^7x-^6 2 a-6 2m^iMtg 

^^»6 30A.^7^tcSSc^^o X, m 
M) B^Tf ^ATMj^y 7 1 a ~ 7 1 m 

O n AS^rS 2 Y > ^ 7x - ^ 6 2 a — 6 2m*r^ 

Lr^^-r ^^«6 3cDm^5S^^^^-5o -t-l 

r, SJ-W85 8 ltdJ:!9, ffiPJ^-r -x 6 3 cogf^coA 

3 a ft, S-ATM^^y^-A5 1 a —5 1 m^fecO 
-r-tL-ril (n/m) |B«0»lfi^A» (*8W-n*) 
2 C0-< > '9 — * 6 4 a ^LtT^fSl^ATM$ 
1**^-^7 1 a <OAi»^g!jR+'5o X, l£2#@cD 

^^^^^^-/h 3 bft, Hisid&ATMariji 

--ev^.— AcO-rtt^tl (n/m) (@^M2|10Ai^ (J8 
If n -■*:)■ «rS2-f>-^7i-^«6 4 b^LtT^ 
r*iOATM£ift j ev 5 ^--vV7 i b<^AIRtcas8-t-5 0 

Tf^H^tC, gm# l<0Sm^>f ^^-cv ; ^— >6 3m 
50 ft, S-ATM-J^ys- .A/i)^ ^-rrtl-r-h, (n/m) 
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6 4mbtLtT^fr^ATM5^ : eya--/I/7 1 m 

[0 0 3 5 ] JSLhlcJ; 9. ±9, T'O.^tCATM^ 
^E- v ^ - ;U i S m ib fc B# A T M 
&\&ffizmfc£ixZo B - I SDNOTN I /NN I 

6 <7D -t /V @Ff £co ± 9 #f*I CO A T M £tfc-=e > ; ^ — ,V 5 1 
a -5 1 mlCJR^Sft, VC I / VP I ^51^^, 

f&l«OATM5i : ev--;K 1 a -7 lmfrC, S TM>£ 
l £^Tiz^as*EiS£;ft,5, ffiUao^frCii. 

* ^ * — X ^tlZ^-f"^ T 9 jfrftoO A TM-JH* v' ^ -/U 

7 1 a ^- 7 1 mlCir 

[0 0 3 6] ATM^tft^v'^--/U4ritag:^SS-&tC 
II, if 5 ± '0 ^r^l ^ A T MZSJfc^r - — sl><D n :£0 

B^A^Sr^aL, ifa^ST^faOAT 

^U-CSH^^ s/?»^n(H^ai^«6^cftia+^ a if 

^co-JScaW tcr^n^f, 8 l id Jt 9 SBB.^-^ 

ft 6 3 nxftm* > m.^^co^BI#^ H-f e 0 
ft*3*> % glf lO^W iy^^^-zl-e 3 a 
&ATM^y^--V5 1 a -5 1 m' n^^^hfa^ 
n (n./m' ) frOglll^Ai (Sgitn*) £S2cO 
-T >' 77 ^ — ^ 6 4a L tT ^ A TMM^ 

v^--V7 1 a^A^Mtl;, X. Ss2*@<0£Pff] 
X>f : y^^v ; ^— -1^6 3 btt,. RKiC-lKATM&t&^E-v* 
^.-.•V^-ril-ril <n/m' ) *Og2jaoAH 
n*) *!R2^ :7a — -Xft6 4 b*-*hLTT9;frfa 
t0ATMM^y^~- ; W 1 bOA^S!^^ «T 
ra«jd. mm' flO^F^Y ;y^v- — ,U6 3m' 

ti. ^ATM5i^y^- /u-^fe^-rtu-rH (n/ 

m' ) .^Sm' *&-Z>A» <S8H-n*) 2Y>^7 
6 4m' ^ ih L t T ^' A T Mjl^^ >■ ^ 

—A' 7 1m' OAi»icSSc^5 3 
[0 0 3 7 ] ±9, Tl^^ATMSIft 

± fflftoMKHffi * V ^ h #Jv- *H«k:»*1- £ «tt 

T & u > ?c ib . ATM 3£ tft ^ > ; — ^ 4: if 3* L T fc 

X. ATM3f|ftHI4:*a«3««^idL, 
A T M -=e v- a. — yu #: B5 i£o S T M ;£ffe ^ v a. — .V T* 
B # t&XL X" 0 ^ 3 , ATM f&<0 flc£> f- ^ X 1- 'J * 
£<T#. L»>t* X M±*7>*->'A^S0:aL-CA 
TM^tft|^c0.iSiliRoOf|fflia4i*lS*SC >,^T-*£o 
[0 0 3 8] (b) :*:3g^g52<03lttH 
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v^ — /VracOttggtC S TM^^a- A- 6 1 *fflv -t 
ISXJft») ^ISs tm^R^v ; ^-/uo9m^, fogies 

it, S TMjlOr-^ * S ONE TC07 I/- AlC^lL 
tSTM^y i -/l'6 1 icAtB.^f-^ r 

CCOJt Mc-ftU^ ATM, S TM^SE^Lfcv' 

10 [ 0 0 3 9 ] El 1 0 2 HJS-Plco^ttUlfiSia 

tTV>5o 5 1a-5 1mlj:|lgifl9^)^mB 
cOATMZfct&^v^ — 'K 6 1t±l2g@ (t^BB) OS 

LTV "'So 7 1 a - 7 lmfi?3g@(.T^fi)OmB 
CDATMSft^v ! a-;K'fc5o 90a, 90bliST 
MZfcRBL QliityW^^^-zK 9 2^7^ir,vft^e 
ya-;ut'fc5o ir/vlt^v'^-— .^9 1 STMll^ 
t>A^J$^-S-S-*irAfb-*-5ir^<t;S|59 1 a ir/u 
20 im^SONET STC-12^^3h"—^y h ^ Wf" ^ ^ U - A 

ts-f-s-r x(^,+— * > '-raw&WLT^s, 

LSP 9 2^, SONET STC-120^U—A^rir^Scfd 
I?E^^-Y>^^^-^SP(7 =r ^^-^ > /SP) 9 2a 
-fc^5K*7*irMfc-f5 S TMffl*cas?)a^-7 ? "tr^ft 

[0 0 40] -feyV ft^ v ^ — ;u 91liS TMffl ±.9ST 
l ^^-LTA^^H^If^^ir/u^t: 
"f-^^^tC. SONET STC-12C0^^— h ~7 U 

30 i^rW^S TM5f^^v^->6 1 tCA^f-f-^o ST 

M5c^v^— l tiA^SitTt^w— A^m^7fMo 
Mt'^ATM^^va- /U-7 la-7 1 mi- A ^7 L , 
5MTM^ : ey^-^7 1 a — 7 1 m^r/rLTATM 
^ici^^m^o X, ^ir/Mfc^v^— ^9 2r±Bf.^A 
TMiH^y^-/V5 1 a -5 lm«STM$^y 
^-■V6 1 ^vTLTA^^^^SONET — ^ 5' 

itLTSTMiWtCiS^ai-o «±0O£5^-fntf, ST 
Mfflfa <o ATMS 9 AtbT , fe 5 0 >fi \Z A T MS 
.40 £ 19 S TMStc:*«9 AnT^^Oi».*raT'fif*Jcii 

fb^-'fTX., LAvfc, ATMaiSTMatSEfrltffil 
T*t5^tft^r-^**IS-r 5wiiSt'*5o * 

ffi«L^*«WcD±g'^i/^^O^0^«rB6Tfc9, 

[0 0 4 1] 

[^^OSb^:] W±*«MiiJ:n»^ ATMj^y^ 
-/W^»i;f£: i: tSJWat' S TM jfe^ y ^-yKDAiS 

50 ttti^m^m^^'t^fz^X'^^rcib, ATM-J 
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i*^ v 5 — S: ItAT M^lftHI L , 

{&^e> ; ^ — /Hc-tr/u ffc^-v- ^ — ^ £ rir.-vft;^ v^— A- 
*ffiBcLfc;&*icu S TMffl^6cO-ff-S-«:ir/Uft U-C AT 

*r/f- L tASS tifc A TMH/^fc coir -vSE^^-ir -Mt; L 

rsTMli:aait5.:>^t'^o stm 
a^6AT MSK I- IIS 9 A ti X, fe £ v ig a T Mm 3: 

[1 3 ] ATMS^v^- 'VOm^HJ-Cfe^o 

[14] 7Y>^>'?7x-^l i ^m/^ixfes. 

[15] SONET STS-30^U~A>^— ^j/ hCOsftWl 
[16] SONET STS-120^ U — Ms^.j- ^ - hO^i 
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[17] STMXft^^^-AfiOlUfiSia-C&So 

[is] £M*>r s/^*o^>r y^>?mm <m=2. 

n= 8 ) -Cfc^o 

[19] sbb^^ s^^-f t>^>ymnm (m-4, 

n= 8 ) "Cfc^o 

[li o] *«W^*2**WOtfeW»)«H-cfc*o 

[111] ATMir/UCOlS^l-C'fe^o 
[112] ATMjHO«l5RMI2-C'fe-5o 

[ii3] ^^aK^«^<^^reATM*«HSi^« 

10 ^lt'fel)o 

[114] ATM-feyHCf+jDS-h.^^— 

[us] a-a/t—^v^-x-r jyf*i?^-/voi«i 

[116] g BA— ^i/*^ y ^ v^— Ar<D®&& 
[117] «*^#S^M^ATM^»«^)«/Si © 

20 5 0 • • ATMSM 

51a-51m; /la-Tim- • ATM^I^yV 

—A- 

61 • • S TMM^v^- /V 

8 i • • ffl-iVffi 

9 l • • -tr/Wt^v ; "-— A- C3d 
9 2 • • xirA-ft^v^— >■ 



[12] 



[13 ] 
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[mi] 



UNI/MM 
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[me] 
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[135] 
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